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BTopaR Me}KAyHapoAHaH KOHipepeHiiHR 
OpraHMaai^HH OdbeAHHeHHbix HaiiHH 
no npuMeHOHMifl aroMHOH aneprHH 
B MMpHhIX 


A/CONF/ 15 /p / 2235 
USSR 

ORIGINAL: RUSSIAN 


He or/iaiiJeiiMi« ao oi^jHUMiuibiioro coo6i4eMMn iia KoHijiopeHUMM 


M30TQIIii H KAK HCTOMIMKH 

HoJIYMEHLIfl .HJIH KOHTPOJlrl TOHKOCTEHIIUX H3BJIMI1 

C.E.PyMflHueB, JI.II.UaiiioK 

PaAHOoKTHBHbie HOOToriLi f ^ > odAa^taiomHe 

cpaBHHTejiLHO HH 3 K 0 M oHeprueM MSAyMeiiMH, npeACxaBAflioT doAbuioM UHie- 
pec AAfl AeupeKiocKonwu TOHKOCTeHiibix wa^ieAwii. B ;n, 0 KAaAe paccMaipMsa- 
R)TCfl ocHOBHbie Bonpocu, cBflsaHHbie c npMManeHweM 3 thx msotoiiob aaa 
$OTO paAMorpaii)HuecKoro weio^a Kompofla, MMeioinero oinpoKoe npoMUiuaea- 
Hoe npwMeHeHHe. 

lYrt n 155 f'l 

McTOUHHKH , Eu M L 0 ^ MCnO/IB30BaHHliI6 B 

paOoie ””” 

nt <70 

HacToamwe HccAeflOBaHKa BanoAHeHii c ceMBio MCTouHUKaim i u 
aKTHBHOCTBK) OT 98 ^0 31200 MKlOpM, IlpM yjtaABHOM aKTHBHOCIH 47 KDpw/r. 
Hctowhhkh noayueHH b pesyabTaTe odAy^’eana b peaKXope okmcw 
Tyana, 3aBaabuoBaHHo2 b aMnyau H3 HwcToro awtfHHMfl uapiCH ABOOO c 
TOAUlHHOii CTeHOK I MM. BHyTpeHHH 0 AliaMeTp HCIOMHMKa aKTMBHOCTbtO 
3 I 200 MKIOpH COCTaBAflJI 7 MM, 7000 MKlOpH - 4 MU H BCex OCiaabHUX 
3^2 MM. Okhcb lyaaa coAepKaae okoao MTepdHa. 

, Hapa^y c aflepHUM ^ -HSAyMenHeu, wcnycKaeT MsayRGHHe, 
BOSHMKajDnee b pesyabTaie TopMOKeimfl ^-uaciHU b uaiepHaae hctom- 
HHKa. AaHHue o cneKTpaabHOM cocxaBe wsayMeHUfi npuBo^axca 

B AHTepaxype (1, 2 , 3, 4, 5). 

HccaeAGBaHHMe hctomhhkm Cu m te npiiroTOBaeHU ns 
npenapaTOB, noayueHHux aKCTpaKUHOHHUM BtweJieHMeM h 3 CMecw npoAyKTOB 
^GJISHKH, npHMSM titi* B KaUSCTBS npi5M6CM COAapSaJI Gb! M CjU . 
AwnyaM aah othx mctomhhkob dMAH nsroTOBasHu 03 HapiaBaninsM cxaau 


25 YEAR RE-REVIEW 
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To;iiHHHoil 0,15 MM. ripeiiapaxoB Eu'®* m 

H peoyjibTaTti cneia-poMeTpMMecKHx Mccjie^toBaHwfl mx MSByqaiiWH noA- 
podHO HSBaraioTCfl b ;i;oiaa;];e H.E.BpeKHeBoM w ^p. 

B CBflSH c MaJiofl BHepraeM y^-jiyqQfl paAHoaKTHBHue HsoionH 

-17 /sT ^ /vv 0 * 

' I KaK HCTO^HHICH ^Ry^Q^/L AM Ae$eKT0CK0- 

nm MeTaMOB xapaKTepusyroTca pa^oM oTJmwe/iBHLix ocodaHHOcreU. 

HanpHMep, HMeei ?;recTo sHaMWTeBbHoe rior;iomeHHe M 3 ;iyqeHiifl b 

CaMHX MCTOMHMKaX^ BCJlOflCTBHe MGro CneiCipaJIBHUfi COCXaB M3/[yqeHHiI 

MCe'""' a TaKSce HHTeHCMBHOCXb HSJiyijeHHfl b pac^exe na 
eRmi/my aKXHBHociH (npH riocxoaHHoM y^eatHOii aKiUBHocTH) saBMcaT 
OX Be;iM^HHU aKXMBHOCTH HCIOTOMKa. TaX, JlJia MCTOMHHKa aKTHBHOCXBIO 
170 MKiopM no coajiaBaeMoS .nose ^ I MKiopn cooTBeicmyex 

0,014 Mr-3KB, pa^tHfl, b to apeMfl xaK am ncTo^HHKa amBHOcTBio 
32000 MKropH I MKiopw cooTBeiCTByei tojibko 0,0051 r-3KB, (7). 

AHaJiorH^iHoe flBJieHiie HadJuoflaexcB h am b Ilor^oine- 

HHe M3;iyMeHHa MaxepKajiOM MCToqHHxa b 3Hawe;iBKOi5 cieneHM CHHKaei 
3(J)('jeKTHBH0CTI» HCnO;ib30BaHH5I MCXOHHMKOB M C 2 

BBICOKOfi aKTMBHOCTH. 

Il3JiyyeHHeTu’^®, h B ocodeHHOcxH pesKo oc;iadJifleTCH 
MajiuMH TOJimMHaMH MexajuiOB (pHC.I), 'JTO odyc;iOB®BaeT xopoinyio bu- 
BBMeMOCTb ;ie{|)eKTOB npw npocBewBanwH xofjKocxeHHbix usAeAMii. ^^meU- 
HBie K03ii)(|)HUHeHTa oc;iadJieHMB H 3 ;iy^eHHfl’Tw^’° m Ce'^^ 

yMeHBuiaioTCB c yseJiMyeHMeM tojuumhu norjiamaroinero c;iofl. 3 to yKaauBaex 
Ha HeM0H03HepreTwqH0CTB waJiyMeHHB wcToqHWKOB. flpn btom cneflyex 
OTMeTHTB,qxo 3(M)eKTHBHafl 3Heprnfl wsjiyqeHHfl w 

npH nocTOBHHori yjte^iBHOfi aKiHBHOCXH' nperiapaioB yBe^MqwBaexcB c yBe- 
;iHqeHneM hx aKXHBHOCTw BCJieACiBiie yBeJinqeHHH KOJiHqecTBa xopuoaHoro 
M3;iyqeHHfl w cieneHH (|)n;iBTpauKH n3;iy^eHMfl b caMOM ncxoMJiHKe. nosio- 
My ocjiadJieHwe K3;iyqeHMfl Tu , Eu w Ce c yBeraneHneM aKxuBHocTw 
MCioqHHKOB yMenLiuaeicfl, TaK, MneKHufi K03f|)(J)HUneHT oc;iadjieHHfl ns/ty- 
qeHHfl 'Tu”° npH npoxoHfleHHH qepes ciajiL tojiiuhhoH 0,5 mm ajih wcxoq- 
HHKa aKTHBHOCTBlO 31200 MKfOpW paBGH 5,13 CM~^, 3 JI;M MC'x’O^IHHKa 8K- 
IWBHOCTBB 7000 MKIOpH - 7 CM"^. Am CXaJIM TOHmHHOK 10 MM ITlIHeMHLie 
K03#MHHeHiu oc;iaC);ieHM HSJiyqeHHfl yKasai-iHux hctohhhkob cooTBexcr- 
BeiiHO paBHH 1,5 cm“^ it 1,96 cm“^. 
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OijiHMnieJibiioii ocofcimocibK) naoionois Eu'“h Ce'‘“' jiejinei- 
cfi na^ioe 3Ha.ienne Hoiinaamiomioil nocionmioK (.noaa u peHireiiax, coa- 
Aaoaenaji H:uy<]eniieM xomiora pa^noaKTHOiioro iiaoiona b nac iia pao- 
Oioiiiii™ I CM OT hctotohko aKTHBiiocibio I MicBpa). Ocosenno uaaa bohh- 
sauHoiinaa iiocTO>iHiiafl 'Tu .OnaqeHHe MoiiMsauHoiiHoii nocTOHimoi'i, 
onpoAejiGHHoe 3KcnepiiMenTa;ifcHo .Jt.w Hcc;iG,Jtoi3aiiHoro ripenapoTaTu 
cociaBBaei 0,12 g/^ao. HKiopH cm. IIo bHioaaiypHUM AaiiuuM (4,8,0) 
MOHHaamioifflaa nocioaiiiiaii 'Tu' paBHa 0,033-0,045 p/Mac.impM cu. 

"aajiHqwe b snaweHMHX HOHHaauHoiiHOM nocTOfiiiHow bus- 

Bano, BH.I-HUO, ieM,mo b Bmepaiype npaBOwica pacBemue jjauHue 
des y^eia TopMosHoro H3./iyMeHMH, 

lIOHHaamiOHiiafl nocioJiHHaflE.|!* > 0o««ie, Bew Tu”“ ,bto CBiiaa- 
IIO c aHa'JniebbHO Sobbium bhxoaob J'-itBaHiOB npa pacnaAe Haoiona 
SHaieime Hoinoam.oHHOii iiociOBHHoil, onpeyieJiaHHoe OKoiiepBHeiiiaBbHO 
m BCCjeyiOBaHHoro npenapaiaEu'*® (0,65 p/qac. MKBpH. cm), HecKo^i,- 
Ko npeBbiiiiaeT pacoeTHoe aiiaveme (10). 3io npoBcxoMi b pecjjbiaie 
B iiponapaTe npuMecMEu^*'^'”'^^ 

HoHHaa^ouHaa nocioaHHaa P,'*" cociaBBseT 0,5 pAac.Hitio- 

PM. CM CIO). 

HpM qjOTorpaipMqecKOM MeTO,ne perMcipauMM T- .ny^eM MyBCTDHTe;ib- 
HOCIL njieiiOK K M3;iyqeiiHK) saDMCMT OT ero cne rapa/ibHoro cocTaBa. 
OcodeHHo (do.7Lii(oe HSMeHeime yyBCTBMTe;iLH0CTM n;ieHOK Mweei mgcto npM 
MSivieHeHMHx oHepniM HSJiyyeHMfl b odJiacTw i-irae 300-400 kbb. 

AapaKTepwcTMqecFjje KpHBhie ajib n/teiiKH pemreH-X npn odByqe- 
HHM j^'-;iyqaMM paSJIWqHLIX pa,n.HOaKTHBHHX MBOTOnOB npiTBe.«eHLI Ha phc.2. 

3 npMBG,ij;GHHhIX 3KCnG|)HMGHTa JIBHUX flOIIHLIX BW,/i,HO,qTO OJ^na H Td HCG 
ji;o3a H3.ttyqeHHa pasawqHHX pa,nHoaKTMBHux hsotohob b B03j;yxe (b poHT- 
renax) cosAaei pa3™™ BGMqwHy noqepHeHWJi nyieuKH Cpas^mqHyio ho- 
Hwaa^io), iipw^eM ^;v^hTu w Eu HaMdojiBinyio. noJiyqoHHfi ojtnoii 
M TOM se nJIOTlIOCTH noqepHGHHfl nJIGHKH, paBHOM 1,5, npH Od.TyqeilHH 
J'- Jiyqam _jU TpedyeicB b 4,5 pasa MeiiBuiaa .noaa HSJiyqeHMB b bos- 

(b peHTreHax), qoM npw od;iyqeHMM^-;iyqaMH Co^^, npn odjiyqenMM 
l^- Jiy^qaMM Tu - b 3,3 pasa i,ieHi.ina,s ,no3a h npn od;iyqeHHM r-;iy- 
qaMM b B 1,5 pasa MeiiLuiaB ,fl,03a H3./iyqeHH)^., qeM jim Co^°, 
r i66 Ha TO, qTO My BCT BMTe ilBHOCTB MMeHOK K Jiy^aU 

^ MU do^lBilie, mom K ^-.^yqaM .lipyrHX p3,Ii,H0aKTWBHhlX MSOTOllOBo 

noqepHeHMe njieiiKH or H3j]yqeiiHaTu”% Eu‘^^ b pacqeTe Ha I MiciopH iipe- 

napaTa SHaqiiiejibHO Meiibius, qeM npn 0C).fiyqeHMH nMGHOK X^- Jly^amCo^^ 

^^167 ^ ^^,92 6 y ■ 0 . 


V 
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B CBfl3w c yicasaHHUM, a TaicHce ywTbiBafl 3iia^MTe;ii.iioe oc;ia(3;ieHMe 
woiiy'ieHMH Tu'^°, Eu'^^ h npH iipoxo2c.neiiMM qepes MeiaJira 

joiJui no;iyMeHHfl bucokoh npoM3B0,ii;HTeB&H0CTH (I)OTopa;iiMorpa(i)HMecKoro 
weTOfla KOHxpoM neocSxoAWMO iipuMeHAiB hctovhhkmTu^^, Eu'^^ m 
blicokoM aKTHBHOCTw, iiopfl^tica ji;ecflTKOB M jiaace coieH (b cjiyqae Tu™ ) 

KlOpH, 

II. BbiflBJifleMOCTb jtecBeKTOB npn npocBe^HsaHHM 
MeiajuiOB H3JivqeHHeM nCe 

Ha pwc.3,4,5 h 6 npHBeAeHu cpasHMTeJiBHHe flaHHue no buhb- 
;ifleMOCTH AecpexTOB npw npocBeMHBaHWH ctciM, THTanoBnx, aJiioMMHweBHX 
M MarHMeBux ciuTaBOB j^-jiyMaMw paaMnnux paAWoaKTHBHux wsoTonoB, H 3 
npHBefleHHUx oKcnepHMeiiTaJiBHHx aohhhx c;ie^;yeT,qTO npw npocBenMBaHHH 
IJ' -nyqaMKr’Tu*^*^ m CTa;iH TOJiinwHoa 10 15-20 MM,THTaHOBbix cn^a- 

BOB TOJIlHHHOil AO 30-40 Mlf, a JIBMHHHeBUX CHAaBOB TOADtHHOil AO 50-60mM, 
a Tame MamHeBux ciiTiaBOB HyBCTBWTeA&HOCTB Mexo^a b 2-4 pasa Buine, 
neM npw wcnojiBsoBaHWH h Co®® IIpH^eu BUflBAae- 

MOCTB ji;e(|)eKTOB npH wcnoABsoBaHHHEu H npHMepno OAnnaKOBa, 

B CBflSH c 'leM 9TH npenapaiu mokho cniiTaiB npaKTHnecKH BsawMosaMeHiia- 

MblMU. 

SnawTeJiBHUM wHTepec npeACTaBJiflei ueAeK Ae^eKxocKoniiH Ma- 
JIUX TOAIUHH Ce'^^ .Epw npocBenHBaHM H3AyneHHeM ciaAH TOAnm- 

HOH OX 0,5 AO 2-3 MM, Tuxana iojiiahhom ot 0,5 ao 4-5 MM,a;iK)MWH]ieBux 
cnAaBOB io;iinnH0H 01 I AO 8-I0 mm h MarnHeBux cnAOBOB tojiahhoK ot 
I AO 15 MM ^yBCTBMiejiBHocTB BhiQie, neM npw npocBenHBaHiiM xex ae Ma- 
lepwaxtoB IJ'- Ay'iaMM H Tu^’O. 

Oahoko o(3;iacTb npHMeHeHMfl orpaKHnena MaMMH xoAimiHaMH. 

HAfl KOHTpo;in MeiaJiAOB dinBimix io;iihhh, ’?eM vKasanu BMine,Cc^^^ ne 
npeAcxaBMex npaKXMnecKoro MHxepeca, lax Kax BbiflBAaeMOCiB Ae$eKT0B, 
AOCTHraeMaa npw ero ncnoABSOBaHWH, HHie, mom npH npocBenHBaHO 
y-AyqaMH w 

HaHHiie no nyBCXBMTeABHociH MeioAa xoporao corAacyioTca c 
npMBeAeHHUMH Bume AaHHUMH no ocnadneHiii) ny^eH Tu , m Ce 
npH npoxosASHMH qepes cxanB (pHc.i), 

UpoBeAeHHHe oKcnepwMeHXH noKa3aAii,nT0 aah npenapaiOB npHMOHflB- 
lliXCfl pa3M8p0B BUBBAfleMOCTB Ae$8KT0B npH npOCBe^HBaMH MeXSAAOB 
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Tu™, Eu'65 H liasiin^i/iTeiJijiio 3 obhcmt ot ipo- 

KycHoro paccTOHHMfl B HHTcpBa/ie OT 25 ^0 100 cm. llpMhieiieuMe wajiux 
t|)OKycHbix pnccTOfliii'iM npo,)i;cTOBJiHeT doJibiuoii iipaKTMBecKiiK MHTfipec,Tax 
KOK riosBOBJieT B r-iHam'iTejibiioij CTeneiiM coiqiamiTB oiccnoonmiM npii iipo- 
CBeyMBailHH. 

ripw nciiO/TBaoBaiiMH m ./i.aiiiioli y,;i,e/ii)iioM aicriiu- 

HOCTM BtiflBMeMOCTb ,ij,e I'e KT 0 B yxyAuiooTCB 0 yueJiwMeiiMeM aKTWBiiocTM 
HCT04HHK03, BC Jie;j,CTBH 0 yBe/IHBeHlIfl pOSMepOB WCTO^HMKOB W MBMeHeilMB 
cnoKTpa.'iBHoro cocTaea inJiyqeHUfl. i3;iHjirae Hejmm'iHiii aicTHBHocTM hctob- 
HHKa Ha BHABJiKCMocTb .nepcKTOB npii ripocBeiiHBaHWH MeTa,n;iOB jiyMaMii 
^u^^%B;iiocTpwpyeTCB rpatpi'iKOM, npHBejJ,eHHaM na pwc.?, KoiopuM -qioKa- 
31JBaeT,MT0 npw HCno;ib30BaHHH MCTOHHHKa aKTWBHOCTblO 31200 MKIOpW 
'v.160 Mr-3KB.po^Mfl) ;i,ei!)eKTbi BUBB/injoTCH HecKo;ibKO xy)ice, Hew npn mc- 
no;]b3OBaH0M mctohhhicob ueiibiueii aKTHBHOCTU, Toro, MTodu no-iynuTb 
C HCTOHHHKaMM aiCTHBHOCTblO i-3 B-OKB. pa^J.Mfl MyBCT)3H TGJIbHOCTb 

MeTojfp, flocTuraoMyK) npw Mcno;ib30BaHHH MaiioaKTWBHux hcto--jhhkob, Hy;ic- 
Ho noBi-iCHTb yj^GBbHyio aKTWBHo.CTb ;];o 200 -250 Kropn/rpaMM. iipii cyne- 
CTByiomeri yjie/ibHoii aKTHBiiocTW yxy;iiiii8HMe BbinsJuieMOCTM Ae^^exTOB cHMKa- 
ei peHHOCTb i'IClI0;ib30BaHHfl irCTO’-IHHKO bTu'« DblCOKOM aKTHBHOCTW. ^Ha- 
jiorHWoe rioiioseuHe Mi.ieeT mocto h Eu^^' , ojinaKO b cbjigm c 

BHa'iHTeBbHO dojibineii HOHHsapHOHHOH nocTOHiiMoH 3Toro HSOTona ipedye- 
MaB BejiimMHa y.ue/ibHOM aicTHBHocTM OKaswBaeTCfl yenbiiieii. 

111. 3 K c n 0 3 H p :i H 

Hpyi npocBe^.iBair,n.T MeTaBBOB jiyqaMU paAnoaKTHBiibix waoTaioB 
3Kcno3wuwH npwHBTo Biipa)KaTb B KiopH X Hac HBH r-3KB. pajf,Mn X Hac. 

JiJIH pa^HOaKTMBHHX HSOTOnOB H D T)03yBbTaTe 

norBoineHi-iB wsiiyMeiixii MaTepwajiCM wctohhhic8 m HaJiw'iHfl lopMosHoro wsBy- 
;i; 03 a, cosAaBaeiviaB I KiopH ,BejiHHHHa HenocioflHHafl m, icax yxa- 
auBajiocb Btiiue, npw iiogtohhhoM yjteBbHOli aKTWBHocTM yMenbuiaeica c 
yseMHeHMeM aKTMBHOCTM MCIOaHMKOB. B CBB3H C 3TMM HpH IipOCBeMllBaHMH 
MBiaBBOB H^-ByqaMH W 3KC1103imHH 

y^odnee Bupasaib b f-kb. pa^WH x nac, Ecm Ha rpaipHicax 3Kcno3HUMM 

n-u™, M npOAOBKHTGBbl-IOCTb 3KCI103WUWil BUpa)iC0H8 

B Kiopw X Mac, TO nOTlbSOBaTbCfl HOCJiejliHHMM AJIH Onpe^eaBHHfl BpeMeHH 
npocBeHHBanHfl mokho xoabKo b tom cjiy^ae, KorjQia Majibi reoMeTpwHecKMe 
pas'iepbi MCTO^HWKOB, T.8. KOF^ta noraoinGHHe HBayHeKwa b cawoM wctom- 
HKKJ ripaKTHMecKM OTcyicTByeT. 
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Ha pMC.8,y iipwBe^eim rpa(I)MKM 3Kcno3imHM iipocBe^HBaHUH 

cxaM H ja;iopa;iK)MHHHn ^-JiyqauH n 

Us npMBeAeHHiJX rpatpMicoB BMflHo,MTO icpuBue okciiosmumm yi,M npocBe- 

MeTa;i;iOB y'- jiyqawM pa3;iMqHiix pa,i.MoaKTHBHux msotobob MMeioT 
paSMMHliM HaiCJIOH. IlpWMeM CIieHH(|)imeCKOM OCOPeHHOCTBK) KpUBUX BKCnO- 
SMUMii iipocBeMHBaHMB MeTafljiOB ;iyMaMM m 

HBMeTCfl H3rHd KpMBbIX (peSKHM pOCT BKCnOSHUHM) npW CpaBKMTeJlbHO 

MaJiux TO/imHHax MeTaji;iOB. OcoOghho cniiBHuM iiarMd xpuBux HadJuo^iaeT- 
cfl npw npocBeMHBaHHH ctqjivi (pHC.8), Paa^miuH naKJiOH m MBrwd xpM- 
Bbix BKcnoBHUHii npM npocBeMHBaHWM MeT3;iJiOB 3^- Jiy^iaMuTu^^*^ 

V, C6'5> HMeeT MecTo b peayBbiaxe pasjiHMHoro cneicxpajibHoro cociaBa na^iyMe- 
HHfl H30X0n0B, paSMMHOH CXeneHM OC;iadBeHHfl HHTeHCMBHOCTW (li)li;ibTpa- 
lihh) MX MBJiyqeHHfl npocBeMMBaeMbiMW MeiajuiaMM h ’saBMCMMocTw ’•lyBCXBM- 
xejibHOcxM njiGHKM OT 3HeprMM na;i;aiomero ho nee M3;iyMeHMfl. agbctem- 
xe;ibHO, iipw o(3;iyqeHMM mhctoh n;ieHKH, a xaitsce iipM npocBewBSHMw ua- 
JIHX MeXaJIJIOB (b OCOdBHHOCXH ;ierKHX CnJISBOB) ARR MBOTOnOB, 

coAepscaiUMX b cnexipe H3;iy^eHMa MHrKwe KOMiiOHeHTLi, xpedyioxcB MeHb- 
me 3Kcno3HUMH 3 a c^ex do^ibineM ^yBCTBUxe/ibHOCTM n;ieHKM ic MBi'Koivjy 
-H3;iyyeHHfo. HecKo;iBKO dojibiuwe okchobhumm npM od;iyMeHHH hmctoM 
n/reHKM h npocBe^HBaHHH Majiux To;imHH Meia;i;iOB JiyyaMM^u'*^^ no 
CpaBHeHMK) c cJiej^yei oiaecxH, no-BM;i:iMOMy, sa c^ei ocnadiieuMs 

HSJiy^eHMfl CBMHUOBOll (|)OJIbrOM XOJIIUMHOH 0,05 MM, npwMeHHeMOM 

npH npoBe;ieHHM HacTonmux oKcnepwMeHTOB. 

G yBenwMeHMeM tojiiumhu m nnoiHOCiH iipocBeraBaeMoro Mexan/ia mh- 
xeHCHBHOcib H3;iyqeHMfl, nona^aioinero Ha riJieHKy, yMeHbiuaeTca xew doab- 
me, ^eM donbie cojiepjtcaHMe MarKMX KOMiioHeiii b cneKipej^'- Hsny^eHMa. 
MsMeHfleTCfl TaKse cneKxpaabHUH cocxae HsnyqeHHfl, $Mabx'pyeMoro odbeK- 
XOM, a cae^tOBaxejibHo, h nyBCTBHienbHOCXb naenKH k HsnyHenMio. 13 cbh- 
3M c yKasaHHUM npo^onjiCHieabHOCTb bkchobhumh c yBeawMeHMeM xoaniWHbi 
n naoTHOCTM npoCBeaMBoewbix MeTaaaoB Bospacxaei doaee pesKO rjih. M30- 
xonoB c MflrKWM H3;iyneHMeM. KpHBHe 3Kcnc3HpHM Aaa npocBennBauMfl 
MexaaaoB jJ^-aynaMM H MMeioT npMMepno ojtHiiaKo- 

buM H8KaoH. OflHaKO npH npocBeHMBaHHM MeiaaaoB ay^aMMT^w^^^xpe- 
dyioTCfi doaboiMe aKcnosPiUMw, mgm ajir Eu'^’ , B pesyabiaie MeHbmew ayB- 
ciBMTeabHOCTM riaeHKw k MsayneHMio rVuW 

CoKpamsHwe BKcnosMunM ripw iipocBeMMBaHMM MexaaaoB jp-aynaMM 

VI MOxex duib AOCTHrHyxo npHMeHeHJieM iicTonHUKOB aicxHe- 

HOCTbro 1-3 r-3KB.pa;iwfl. Mctohhmich yicasaHHOH aKiMBHOCiw c MaauMH 


■i 
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reoMeTpHqecKMMM paswepaMW Moryi dUTb iio/iy^enu iipw yAeJiBHoK aKTHs- 
HOCTH, pasiioM 200-250 Kiopw/rpaMM, 10-20 Kiopw/r. 

B CBU3H C 3TMM MSrOTOBJieHWe H CTOTOMKOB Eu*55 aKTHBHOCTbIC 

i-3 r -3KB.p8;;Hfl npM M8;ibix reoMeipMMecKUX paswepax snawia/ibHO npome 

MBM MSrOTOBJIOHMe MCTOMHMKOB ’Tu , B OCOdOHUOCTH npMHMMafl BO BHM- 
MaHne B03M0))CHOCib no;iyMeHMflEu’®^(3e3 HOCWTeJifl. 

JlJiWTe/ibHOCTb 3Kcno3HLiMii npH npocBeqHBqHHH MeTa/iJiOB H3Jiy^eHMeM 

B CpaBHeHHH C ^tpyniMH pajiWOaKTMBHblMH 030" 
TOnaWH (Co®®, ) JJ ipy^HOCIb HSrOTOB/ieHHfl MCTO^HM- 

KOB BHCOKO0 aKTHBHOCTB C XOpOUIMMM ^ie(|)eKTOCKOnMqeCKHMH CBOHCTBaMH 

(nanpMMep, ly^ineBHX bctomhmkob) b 3H8MHTe;ibHoii cieneHM orpaHMMHBa- 
KT OdjaCTb npHMOHeHMA EIu M B OTHOmeHWH TOJI 

mwH npocBe’qHBaeMHX Meia/i/iOB. Ha0C5ojiee y^odHUM H3 paccMOipeKHux m 3 o- 
TOnOB HBJIBeTCfl E:u<55 . 

SHaMMie/iBHoe coKpameHHe OKcnoswuMii npw npocBe^HBaHMH MeiaMOB 
H3;iyMeHHeM m AocTMraeTca npwMeHeHMeM cbhh- 

UOBUX $oabr 0 (pjiyopeci^wpyioniHX oKpanoB (cM.Tadrauy). 


TadaMua 


Cnocod 3apaj^KH Kaccei 

nonpa.BO'qHue KoacpcpMuweHTH 
aaa naenoK 


PeHTren-X 

PoHTreH- XX 

HaeHKa de3 (poabr 0 OKpanoB 

2 

I 

IlaeHKa Mesjiy ^syMa cbhhuobumm 
$ oabraMM ToauiHHoM 0,05 mm 

I 

0,5 

11/ieHKa MOK^ty cbmhuobhmh ^oabrawM 
Toam0HoM: nepe^lHflfl - 0,02 mm, 
SajiMB - 0,05 MM 

0,95 

0,5 

naeHKa Mesc^y jisyMa (pay ope cum py- 
iOlUHMH (BOabCppaMMTHUMH) 3KpaHaMM 
c HarpysKog CBeTameroca caoa 
40/120 Kr/cM^ 

0,33 

0,4 


ilpUMB^aHHe . nonp3BO0HHH K03lj3(]lHPH6HT X3paKT6pH3y0T OTHOCMieJIbHyiO 
Beaw’WHy oKcnoai-im/ii/i npw wcno/ibsoBanHH pa 3 JiH 0 Hux ciio- 
COdOB 38pfliJ,KIT KaCCeT. 
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' '* ♦ . 


ly. 0(3;iacii) iipHMeHeHna M 


ueJieH jiej)e ktockoimh 


lIpoBe^ieHHHe JiadopaiopHue Hcc;ie;iOBaHHfl ;ie(|)eKTOCKonHHecKMX cbomctb 
H H KOHTpo;ib KayecTsa npoMuiujiaHHux odieKTOB 

nosBOJiflioT peKOMeHflOBaiB M GuB 5 AJIfl KOHTpOM: 

a) cBapHux coPAHHeHHM H MTBfl, a laKsce Aeia^ieM c BKcnAyaia- 
I^WOHHUMM Aei|)eKTaMM (KOppOSMfl W np. ) M3 CTaJlM TO;iipiHOil OT 1 AO 

15 mm; 

(5)cBapHux coe^, rHeHwa h mtba us THiaHOBbix cnAaeoB tojiiumhoH 
OT 2 AO 30 mm; 

b) CBapHiJX COeAHHeHMM H AHTBfl M3 a/tDMHHHeBUX CBJiaBOB TOA- 
AHHoM OT 3 AO 50 mm; 

r) TOACTOcxeHHoro amtm m 3 MarHMeBUX cnjiaBOB; 

a) arperaxoB c i^eAb© BHHBAeHUfl BHyipeHHHX HewcnpaBHocTeK Ae- 

xaAeK, HapyuieHHH npaBWABHOCTM BsauMHoro pacnoAoseHMfl AexaJiea u t.a. 

(^g'^'^MOSeT irpHMeHHTbCB A^fl KOHTpOAfl: 
a) CBapHUX COeAHHeHMa H AHTBA M3 CiaAH TOAmHHOri OT 0,5 AO 

2mm; 

d) HSAeAMii H3 THiaHOBux cnAaBOB toauimhoM OT 0,5 AO 4-5 M}.j; 

b) MSABAHK II3 aAIOMMHIieBblX CnAaBOB TOAAHHOK OT 4 AO 8-10 mm; 
r) H3AeAHa H3 MarHMGBHX CBAaBOB TOAUIMHOK OT 4 AO 15 MM. 

Huxce npuBOAATCA $OTorpa$MM ^ -chmmkob c xapaKiepHHMW ASfJex- 
TOMH AHTBA (pHC.IO), CB3pKH (pHC.il), naMKM (pHC.12) M OKCBAyaTa- 
UMOHHHMH Ae^eKTaWH ( PMC. 43, 14). 

OdAEacTb npHMeHeHHfl coqeiaHMM c ApyrMMH paAnoaKTMB* 

HliMM HSOTOnaMM, paHBe HCCAeAOBaHHHMH aBTOpaMii, npHBeABHa B AWiepa- 
Type (40). 

3KcnepMMeHxa;ii)Hije MCCABAOBaHWH m padoTw no npocBeMHBaHMro Bce- 
BO3M0KHHX npOM3BOACTBeHHUX OdbeKTOB KaK B UOXOBUX, laK H IIOASBHX 
yCAOBHflX npOMSBOAHMCb 0 nOMOUlbK) nopTaTHEHOK nepeHOCHOii yCiaHOBKM 
AAA paAMorpaipM'qecKoro KOHxpoAH (pwc. 15, 46). 

B KOMnAOKT ycTaHOBKH bxoaht: 4 - KOHTeiiHep-MaHHnyAflxop; 
2-uiTaTHB; 3 - nyAbi ynpajBAeHHfl; 4 - peAe BpOMeHM; 5 - oKcnaHOMeip; 

6 - qeMOAaH aah xpaHcnopTHpoBKM , oh xe cnyxuT ocHOBaHHew aah ycia- 

KOBKM H CTOAHKOM AM npOCBeMMBaHMA AOTaAeK. 

ycxaHOBKa npeAHasHauena aah npocBeMMBaHHA HanpaBAeHHUM nyMKOM 
^ -Ay^ieK M AAfl KpyroBoro (naHopaMHoro) npocBemiBaHMH oAHOBpeMGH- 
HO HeCKOAbKMX ASTaAeK HAW AMAMHApW^ieCKHX H3AeAH2, npHMGM OHa MOSGT 
npMMeHflTbCfl KaK B UeXOBhIX, TaK H B nOAeBHX yCAOBHflX. 
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B BaBHCHMOCTH OT TO^UlHHbl CTBJIHI 


l-Eu'”-”' , 2- v*",- 5-Eg'“ ; -i-Tu"", s-Ce'" 





PHC»2,Xap3KT0pHCTHy6CKM6 KpHBH6 njl6HKH 
peHTren-X npw odjiyqeHHH ^ -;iyiiaMH: 

6-Co^O ^ 
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^ S.5 


I AO 

"Mi 

^ ^.5 

20- 
<io S“ 

^ JC 



/ 2 3 A 5 6 7 8 3 /O 

TQHw,um cmanu^ mm 


PHC.S.^VBCTBWTejIBHOCTb npH npOCBS'IHBaHHH,^, _ 
CTajiH y- -JIyqaMMCe^^^Eu^5^Tu^’0,l^®^,C5'” 

H X-jiyqaMH ( ^ - 2b cm, njieHKa peHT- 

reH-X, j) =1,5-1, 8): I-X-nywH, 100 kb; 

5-Tu^’o ; 
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I ^ 

^ .<?p • 

I : 



/(? 


TOnUiUHQ MQSHUflj MM 


rv - , 0 i 


PHC.b .^yBCTBMTejiBHocTL npH npocBeqHBaHMH Mar 
HHBBHx cnjiaBOB t -JiyqaMHCe’^^,Eu'®^MTu<’c 
(P=50 CM,n/ieHKa peHireH-X, T) =1,5- 

1,8): 2-Eu^”; s-TlT^^o / 
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20 JO ^0 

7lO/ki(t¥/c 


■PlIC.9.rpa(J)HK 3KCn03KIlPlM npOCBeqUBaHMH llOpaJIIOMHHM 

( F= 50 CM, n;ieHKa peHTren-X, D =1,5): 

1- Tu"0CBHHH0BHe ^OJItPH TOJIUlMHOii 0,05/0,05 MM 

2- Eu<5« " " " 0 05/o!o5 MI'I 

" " •• 0 I/O,^ MM 

" " " 0 1/0 2 MM 
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PhC.II. f -CHHMKH CBapHHX IflBOB H3 CTaJIM, TOJlipHa 
Meia.^jia c ycM;ieHHeM lUBa 4 im.EBponMK-155. 
Ho cHHMKaM BHflBjieHu TpemHH (a) H cnjiofflHaa 
cexKa nop m BoioneHPiM (d) 
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Pmc.I2. “Chwmok naflHoro ujbq Tpydu ms CTa;!:-! to/ii;:iihoH 3 mm. 

itBpOnpIM — 1 j5* IJO CHKUKy EHiiBJlGHH HGIIpOnQM ]A TpGliiKHQ 







Pmc.13. I^-Chmmok 03 cra;iH lojimK- 

2 MM. Ty;iHfi-I^0. Ho CHMMKrSR- 
JieHa Toqeqnafl Kopposun ^ 
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■Phc. 16 .nopTaiiiBHafl nepeHocHaa ycTanoB- 
Ka ajifl paaHprpatpHMecKoro KOHxpo- 
RH QnrryTK-i) b paaodpaHHOM Mfle 
B ipaHCnopTMpOBO^HHX MeMOflaHax 
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